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DETAILED ACTION 
Response to Arguments 

1. This office action is in response to communication filed on 7/20/07. Claims 1-12 
are pending on this application. 

2. Applicant's arguments with respect to claims 1 , 2, 5, 10, and 1 1 have been 
considered but are moot in view of the new ground(s) of rejection. 

Response to Remarks 

Applicant argues that Shen does not disclose that a clock signal can be 
recovered from transmitted data, wherein transmitted data does not require a clock 
component (Remarks page 11). 

Examiner respectfully disagrees. 

It is well known to ones of ordinary skill in the art that clock and data recovery 
units convert an incoming data signal to a clock signal using the bit rate of the incoming 
signal. The CDR unit 1512 in fig. 5D of Shen does this, as disclosed in paragraph 0078 
of Shen. The CDR unit covers a first clock signal representing the non-uniform rate and 
the values of the data represented in the non-uniform signal. So in fact the clock signal 
is produced based on the incoming data signal which has no clock component. 
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Claim Rejections • 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1 and 10 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Shen et al (US20020039211). 

Re claim 1 , Shen discloses a clock and data recovery device capable of 
recovering a clock from data transmitted at a variable data rate, the CDR device 
comprising: 

a reference clock generating section (synthesizer 1526 in fig. 5D) arranged to 
generate a reference clock corresponding to the variable data rate (H0078) in 
accordance with a control signal (synthesizer 1526 in fig. 5D controlled through 
communication unit 1614 by control unit 1600 in fig. 15, 1J0076) ; 

a clock and data recovery section (CDR unit 1512 in fig. 5D) arranged to receive 
the transmitted data (CDR unit 1512 receiving transmitted data 160B), recover a clock 
and data from the received data and output the recovered clock and data (1J0123); 

a control section (control unit 1600 in fig. 15) arranged to generate the control 
signal according to the variable data rate (1J0076, control unit for controlling the variable 
rate input and output) and send the control signal to the reference clock generating 
section fl|0076, control unit 1600 in fig. 15 coupled by communication unit 1614 in fig. 
5D to send signals to synthesizer 1526 in fig. 5D); and 
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wherein the transmitted data received by said clock and data recovery section 
does not require a clock component fl|0078, it is inherent that CDR units recover a clock 
signal from the bit rate of an input signal). 

Re claim 10, Shen discloses a method for recovering a clock from data 
transmitted at a variable data rate, the method comprising the steps of: 

generating a control signal based upon the data rate signal of a received data 
signal (1(0078); 

generating a reference clock in accordance with the control signal (1J0078); 

recovering a clock and data from the received data signal wherein the received 
data signal does not require a clock component flf0078, it is inherent that CDR units 
recover a clock signal from the bit rate of an input signal); and 

outputting the recovered clock and data fl]0123). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 2 and 11 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Shen et al (US20020039211) as applied to claim 1 above, and further in view 
of Bellisio (US4015083). 
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Re claim 2, Shen teaches a CDR device wherein said reference clock generating 
section (synthesizer 1526 in fig. 5D, H0078) comprises: 

a basic clock generator arranged to generate a basic clock as an internal clock 
(1J0079-U0080, the on-board reference clock interpreted to be the basic clock 
generator); 

a first divider arranged to divide the basic clock generated by the basic clock 
generator by a first value P set by the control section (divider /R 1583 in fig. 5G); 

a frequency detector (PFD 1585 in fig. 5G) arranged to compare the divided 
basic clock (the output of divider /R in fig. 5D) with an output signal; 

a loop filter arranged to filter an error signal output from the frequency detector 
and compensate for a feedback loop (phase lock loop 1581 in fig. 5G, it is well known in 
the art that phase lock loops comprise of a loop filter); 

a first voltage-controlled oscillator arranged to extract a phase-synchronized 
clock under the control of the loop filter (VCO 1 591 in fig. 5G). 

However Shen fails to teach wherein a CDR device comprises: 

A frequency detector which compares a clock with an output signal of a multiplier 

and outputs an error; and 

a multiplier arranged to multiply the synchronized clock output from the first 

voltage-controlled oscillator by a second value Q set by the control section to output the 

reference clock. 
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Bellisio teaches a timing recovery circuit (10 in fig. 1) with a frequency detector 
(18 in fig. 1) with multipliers (20 and 21 in fig. 1) and the timing recovery circuit outputs 
error signals (col. 2 lines 45-47). Bellisio also teaches a multiplier (92 in fig. 1) which 
multiplies the output of a controlled oscillator (22 in fig. 1) with the output of a timing 
extractor (15 in fig. 1, col. 2 lines 31-33, the timing extractor is interpreted to be a 
controller). 

Therefore taking the combined teachings of Shen and Bellisio as a whole, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to incorporate the timing recovery circuit of Bellisio into the CDR device of Shen. 
The motivation to combine Bellisio and Shen would be to reduce any differences 
between the bit rate of a received digital data stream and the frequency of a controlled 
oscillator (col. 2 lines 48-50). 

Re claim 11, all of the claim limitations as recited have been analyzed and 
addressed in the above rejections with respect to claim 2. It would be necessary to 
have a method of using the apparatus as claimed in claim 2. 

5. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shen 
et al (US20020039211) and Bellisio (US4015083) and further in view Shimizu et al 
(US5524103). 

Re claim 5, the modified invention of Shen and Bellisio fails to teach a CDR 
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device wherein the reference clock is calculated by the equation: f ref = (basic clock) x 
Q/P) (wherein P and Q are parameters set by the control section). However Shimizu 
teaches a clock synthesizer (synthesizer 8 in fig. 12) which issues a reference clock (64 
in fig. 12) which is calculated from a basic clock oscillator (oscillator 7 in fig. 12) divided 
by the frequency of a basic clock (col. 10 lines 48-51 , the frequency of a basic clock is 
interpreted to be a control parameter). 

Therefore taking the modified teachings of Shen and Bellisio with Shimizu as a whole, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to incorporate the method of generating a reference clock of Shimizu into the 
CDR device of Shen and Bellisio. The motivation to combine Shimizu, Bellisio and 
Shen would be to detect errors and controlling an output such that a clock and 
reference clock coincide (col. 7 lines 19-23). 

Allowable Subject Matter 

6. Claims 3, 4, and 12 are allowed. 

7. The following is a statement of reasons for the indication of allowable subject 
matter: the allowable subject matter in claims 3, 4 and 12 pertain to a NRZ (No Return 
to Zero)-PRZ(Pseudo Return to Zero) converter arranged to convert an NRZ signal 
having no c lock component into a PRZ signal including a clock component and 
outputting the PRZ signal; a phase/frequency detector arranged to compare the 
reference clock output from the reference clock generating section with a clock 
component of the signal outputted from the NRZ-PRZ converter to detect a phase error 
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there between, compare a clock of a signal outputted from a second divider, which has 
been produced by dividing an output clock of a second voltage-controlled oscillator by a 
third value M set by the control section, with the clock component of the signal outputted 
from the NRZ-PRZ converter to detect a frequency error there between, and output the 
frequency error; a filter arranged to filter the frequency error and compensate for a 
feedback loop; a second voltage-controlled oscillator arranged to output a phase- 
synchronized clock according to the control of the filter; a second divider arranged to 
divide the synchronized clock outputted from the second voltage-controlled oscillator by 
a third value M which is set by the control section and output the divided clock; and an 
output section arranged to receive NRZ data and the synchronized clock output from 
the second voltage-controlled oscillator and output a combined a clock and data signal. 

8. Claims 6-9 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

Conclusion 

9. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Leon-Viet Q. Nguyen whose telephone number is 571- 
270-1 185. The examiner can normally be reached on monday-friday, alternate friday 
off, 7:30AM-5PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David C. Payne can be reached on 571-272-3024. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Leon-Viet Nguyen/ 

Assistant Examiner Art Unit 261 1 
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